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We have searched for molecular gas in the cD galaxy of a poor cluster of galaxies AWM7 using Nobeyama
45 m telescope. We do not detect CO emission in the galaxy. Our limit of molecular gas in the inner 7.5
kpc is MH2 < 4  108. We estimate the total mass of molecular gas left in the cD galaxy when the gas
deposited by a cooling flow once becomes molecular gas and the molecular gas is continuously evaporated
by the ambient hot gas. The observational limit of molecular gas requires f10−3, where f is the ratio of
the heat conduction rate to that of Spitzer. However, this contradicts recent X-ray observations showing
f < 10−5. Thus, the non-detection of CO cannot be explained by the evaporation, and most of the cooled
gas predicted by a cooling flow model may not change into molecular gas in the cD galaxy. Moreover, we
estimate the evaporation time of molecular clouds brought to a cD galaxy through the capture of gas-rich
galaxies and nd that these clouds should not be evaporated if f10−3 − 10−4. Therefore, the non-detection
of CO in a cD galaxy could constrain the total mass of the molecular clouds brought into it.




The centers of galaxy clusters are usually dominated by very massive ( 1013 ) galaxies. These galaxies
are often called D or cD galaxies. The observations of cold gas (105 K) give us the clues of the formation
and evolution of the cD galaxies.
Cold gas in cD galaxies has been investigated from the viewpoint of cooling flows. The cooling time
of intracluster medium (ICM) exceeds the Hubble time ( 1010 yr) in the most region of clusters (Sarazin
1986). However, around cD galaxies, the density of ICM increases and the cooling time decreases to tcool109
yr. In the absence of heating, the gas is inferred to be cooling at a rate of _MCF  100 yr−1 (Fabian 1994). We
will refer to _MCF as a mass deposition rate from now on. Thus, the total mass accumulated around the cD
galaxies would result in  1012 if the cooling occurred steadily at the rate over the Hubble time. Although
many observers have tried to detect the cooled gas mainly in massive cooling flow clusters _MCF > 100 yr−1,
most of them could not detect such a large amount of cold gas. Using recombination line luminosities,
Heckman et al. (1989) estimate that the total mass of 104 K ionized hydrogen is less than 108. Observations
of the atomic hydrogen 21 cm line limit the total mass of optically thin H Itolessthan 109 (Burns et al.
1981; Valentijn, Giovanelli 1982; McNamara et al. 1990). CO observations limit the mass in clouds similar
to Galactic molecular clouds to less than 109−10 (McNamara, Jae 1994; O’Dea et al. 1994; Braine, Dupraz
1994). Among the cD galaxies observed so far ( 30), only one exception is NGC 1275, the cD galaxy in
the Perseus cluster. The molecular gas of  109−10 has been detected (e.g. Lazare et al. 1989; Mirabel
et al. 1989; Inoue et al. 1996), although it is smaller than the prediction of the cooling flow model. These
observations may imply that most of the cooled gas becomes something other than molecular gas such as
low mass stars, or the actual mass deposition rate, _MCF, may be reduced by some heating sources.
Before we move to investigate these possibilities, we should consider another scenario, that is, cooling
flows actually exist but the molecular gas deposited by the cooling flows is continuously evaporated by the
ambient hot ICM. The evaporation time of a molecular cloud is given by equation eq:evap1tevap / ncR2cT−5/2ICM ,
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